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Stroke Outcomes in Australia - five years of AROC data
Tara Stevermuer, AROC Data Manager
Introduction
Many stroke patients, although initially managed in an acute care setting, are admitted to a designated
rehabilitation facility. This facility could be a ward in the same acute hospital as their initial treatment,
or a ward in a sub-acute hospital. Where the patient receives treatment that meets the AN-SNAP
definition of rehabilitation (refer “Definition of Rehabilitation” box) and the facility providing that
treatment is a member of the Australasian Rehabilitation Outcomes Centre (AROC), information on
their episode of care is reported to the national rehabilitation database held by AROC.
Background to the Australasian Rehabilitation Outcomes Centre
The Australasian Rehabilitation Outcomes Centre (AROC) was established by the Australasian Faculty
of Rehabilitation Medicine (AFRM) of the Royal Australian College of Physicians and is a joint
initiative of the Australian rehabilitation sector including providers, funders, regulators and consumers.
AROC commenced operation in July 2002 and since that date has received data quarterly from
rehabilitation facilities across Australia. Many of these facilities have been collecting data for many
years, providing a rich source of information for the Australasian rehabilitation medicine industry.
In Australia there are about 130 dedicated rehabilitation facilities. To date, AROC has 110 members
(85%) from rehabilitation facilities in both the public and private sectors and from most states in
Australia. It is AROC’s aim to have 100% participation of all rehabilitation facilities in Australia.
AROC now has information on about 200,000 episodes of rehabilitation, going back as early as 1996 in
some facilities, with 49% of episodes from the public sector and 51% from the private sector. The
number of episodes reported to AROC and the number of facilities reporting those episodes is
increasing annually, with the largest growth in the private sector.
The AFRM is the auspice body of AROC and the data custodian, and the Centre for Health Service
Development (CHSD) at the University of Wollongong is the data manager. AROC has its own
management structure comprising the Management Advisory Group (MAG) and the Scientific and
Clinical Advisory Committee (SCAC). AROC is located within the CHSD, who are responsible for its
everyday running. AROC has five roles...
1. A national ‘data bureau’ that receives and manages data on the performance of rehabilitation
services in Australia.
2. The national ‘benchmarking centre’ for medical rehabilitation.
3. The national certification centre for the Functional Independence Measures (FIM).
4. An education and training centre for the FIM and other rehabilitation outcome measures.
5. A research and development centre that develops research and development proposals and
seeks external funding for its research agenda.
DEFINITION OF REHABILITATION
§ Provided in a specialist rehabilitation unit; AND
§ Provided by a multidisciplinary team under the clinical management of a consultant in
rehabilitation medicine or equivalent; AND
§ Provided for a person with an impairment and a disability and for whom there is reasonable
expectation of functional gain; AND
§ For whom the primary treatment goal is improvement in functional status
Background on the Functional Independence Measure and the AN-SNAP classification
The Functional Independence Measure (FIM) is an internationally recognised and reliable measure of
function. The FIM was adopted by the AFRM as the standard national measure of function. In the
overnight (admitted inpatient) setting the FIM is used for functional status and outcomes, in the
ambulatory setting it is used for functional status only. The FIM is comprised of 18 items: 13 form the
FIM motor sub-scale and 5 form the FIM cognition sub-scale (refer “FIM: Items and Scoring” box).
For overnight episodes the FIM is collected at the beginning and again at the end of the episode of care.
FIM scores range from 18 to 126, the higher the FIM score, the greater the functionality of the patient.
Given the primary treatment goal in rehabilitation is the improvement in functional status, it is expected
that the score at episode end should be higher than at the beginning of the episode. This difference in
FIM scores is a key outcome measure in rehabilitation, and is referred to as FIM change.
The Australian National Sub-Acute and Non-Acute Patient Classification, or AN-SNAP for short, is a
casemix classification for non-acute care, similar to DRG used in acute care, with episodes the unit of
counting. The variables used in the overnight rehabilitation branch of AN-SNAP are functional
impairment group, FIM motor score at admission, FIM cognition score at admission and age (refer
Figure 1). The five AN-SNAP classes for stroke episodes are detailed in Table 1.
The AN-SNAP classes rely heavily on the correct assignment of an impairment group and admission
FIM scores. AROC has been proactive in ensuring users of the FIM are both trained and credentialled
in the use of the FIM. AROC holds a license agreement concerning the use of FIM for training and
research in Australia with UDS.
FIM: ITEMS AND SCORING
FIM MOTOR SUB-SCALE - 13 ITEMS FIM COGNITION SUB-SCALE - 5 ITEMS
§ Eating ?   Comprehension
§ Grooming ?   Expression
§ Bathing ?   Social interaction
§ Dressing Upper Body ?   Problem solving
§ Dressing Lower Body ?   Memory
§ Toileting SCORING THE FIM
§ Bladder Management Score of 7 - Complete Independence (NO HELPER)
§ Bowel Management Score of 6 - Modified Independence (NO HELPER)
§ Transfer -   Bed/chair/wheelchair Score of 5 - Supervision or setup (HELPER)
§ Transfer toilet Score of 4 - Minimal assistance (HELPER)
§ Transfer tub/shower Score of 3 - Moderate assistance (HELPER)
§ Walk/Wheelchair Score of 2 - Maximal assistance (HELPER)
§ Stairs Score of 1 - Total assistance (HELPER)




Classes 202 and 203
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Table 1 Stroke AN-SNAP classes
Class Description
204 Stroke + Admission FIM motor score 63-91 + Admission FIM cognition score 20-35
205 Stroke + Admission FIM motor score 63-91 + Admission FIM cognition score 5-19
206 Stroke + Admission FIM motor score 47-62
207 Stroke + Admission FIM motor score 14-46 + aged >= 75 years
208 Stroke + Admission FIM motor score 14-46 + aged < 75 years
Rehabilitation Outcome Measures
The primary treatment goal in rehabilitation is improvement in functional status, as such, the primary
outcome of concern is measuring this improvement in functional status using the FIM. Therefore, the
key outcome measures in rehabilitation are FIM change and FIM efficiency. Length of stay (LOS) and
discharge destination are also important outcome measures. FIM change is the change in functional
status per episode of care as measured by the difference in begin and end FIM scores; it should be as
high as possible. FIM efficiency is the change is functional status per day (FIM change / LOS) and
should be as high as possible. Length of stay, the number of days between the beginning and end of an
episode, should be as short as possible. A good outcome is usually for the discharge destination to be
home (private residence).
Methods
Using the established AROC version 2 data set, all overnight admissions with an episode end date
between 1 January 2000 and 31 December 2004 inclusive were selected (n=143,926). Stroke episodes
were identified as those assigned to the stroke impairment group (n=18,377). To ensure completeness
of data, each stroke episode had to have a valid FIM score at both episode begin and end, a valid LOS
(based on episode begin and end dates) and have an AN-SNAP class assigned (n=16,555).
Stroke episodes were grouped into 20 time periods based on year and quarter of the episode end date.
Subset analyses were performed considering AN-SNAP class, left or right body involvement, and
sector of treating facility. Line graphs with 95% confidence interval error bars have been used to show
change over time and differences between subsets. Stroke outcomes were assessed using FIM change,
FIM efficiency, LOS and proportion discharged to a private residence.
à 5 classes specific to stroke
Results
In the five years from 2000 to 2004 stroke accounted for 12.8% of all overnight episodes of
rehabilitation reported to AROC. Despite an annual growth in the number of stroke episodes reported
over these five years, stroke has declined annually proportionate to other impairment groups in the
AROC data, from 17.0% in 2000 to 11.2% in 2004.
Volume and profile of stroke episodes
The increase in volume of stroke episodes illustrated in Figure 2 show a seasonal pattern, with more
stroke episodes recorded in winter than summer. One in three episodes were assigned to the AN-SNAP
class 204 (the least impaired stroke class), with one in four in class 206 and one in five in class 207. All
classes increased in volume over this period, with class 204 having the greatest increase in volume.
Figure 2 Volume of overnight stroke rehabilitation episodes by quarter, 2000–2004
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All Stroke Private Public
Nearly 80% of strokes reported were unilateral and accounted for the greatest increase in volume of
stroke episodes, with just over half of these reporting left body (right brain) involvement only. Twice as
much stroke rehabilitation is done in the public sector compared with the private sector, however, the
volume of episodes in the private sector has tripled, with only a 43% increase in the public sector.
Table 2 highlights the profile of stroke episodes reported in the AROC database. The average
admission FIM score for stroke episodes is 77.4 points, with nearly all episodes admitted from a private
residence. Females account for 48.8% of stroke episodes. The average age is 73.7 years. One in five
episodes was admitted to rehab more than four weeks after the acute onset of stroke. It is important to
note that time since onset, an important predictor of outcome, was only available for a few episodes
(8.9% in 2000 increasing to 22.3% in 2004) and was not well reported in the public sector. While most
stroke episodes were not reported as readmissions, initial rehabilitation is poorly collected (reported in
only 0.9% episodes).
The profile of stroke patients has not changed greatly over the last five years. There does appear to be a
sight increase in age, from 72.4 years in 2000 to 74.2 in 2004. There also appears to be an increase in
the time between the acute onset of stroke and transfer to a rehabilitation facility, increasing from 10%
of episodes taking greater than four weeks in 2000 to 20% of episodes in 2004.
When considering the casemix of stroke episodes, as severity of stroke increases there is a
corresponding increase in the proportion of females, age and time since onset, and a decline in the
proportion admitted from a private residence. There is no difference between left or right body
involvement. Typically, episodes from the public sector were younger, had a lower admission FIM
score and had a greater time since onset.
Table 2 Profile of overnight stroke rehabilitation episodes, 2000–2004
Number of








2000 2,314 48.4 72.4 90.8 96.8 76.8 94.1
2001 2,849 49.0 73.4 89.1 97.6 77.1 94.3
2002 3,558 48.1 73.6 83.9 97.4 76.8 94.3
2003 3,801 49.1 74.2 79.1 94.8 77.3 93.9
2004 4,033 49.1 74.2 82.2 94.6 78.4 95.5
AN-SNAP class
204 5,056 46.6 71.8 87.2 97.0 104.9 96.7
205 482 41.8 71.4 80.6 98.0 88.2 94.8
206 4,536 50.0 75.1 86.6 95.7 81.1 94.5
207 3,745 56.6 82.4 79.4 93.8 52.5 90.7
208 2,736 41.1 63.0 72.8 96.6 52.5 95.4
Body involvement
Left 6,888 48.6 73.6 83.3 95.6 76.6 94.6
Right 5,942 47.5 73.2 85.1 96.7 74.7 94.3
Sector
Public 11,268 47.9 72.1 76.2 97.8 75.7 94.0
Private 5,287 50.5 76.9 86.8 95.5 80.9 95.5
All stroke 16,555 48.8 73.7 83.6 96.0 77.4 94.5
Have stroke outcomes improved?
Over the five years from 2000 to 2004 improvement in functional status as measured by the FIM has
increased by 2 points while length of stay has not changed (Figure 3). Correspondingly, FIM efficiency
has increased by 0.19 points per day. Discharge destination remained mostly unchanged with 83.5% of
episodes discharged to a private residence. It is important to note that discharge destination, an
important outcome for stroke episodes, was only available for a few episodes (12.7% in 2000
increasing to 25.1% in 2004) and was not well reported in the public sector (3.2%). As such, it was
excluded as an outcome of interest in all subset analyses. It must also be noted that it is not always in
the patient’s best interest to be discharged to a private residence.
Differences in stroke outcomes can be further explained by considering casemix (AN-SNAP class).
The more severe the stroke (class 208 – lowest admission FIM score), the greater the functional gain
compared to less severe strokes (class 204 – highest admission FIM score). This is to be expected given
the ceiling effect of the FIM score (maximum is 126), the lower the FIM score at the start the greater
the scope for improvement. Over the five years the greatest increase in improvement in functional gain
was 2.8 points in class 207, followed by 1.6 points in class 206 (Figure 4).
Figure 3 Outcomes in overnight stroke rehabilitation episodes by quarter, 2000–2004





































































































































































































































































































































































Figure 4 Outcomes in overnight stroke rehabilitation episodes by quarter, AN-SNAP class and
sector, 2000–2004
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Length of stay increased with severity of stroke as expected. The greatest change in LOS over this
period was an increase of 3.3 days in class 207 and a decrease of 1.9 days in class 206; there was no
change in the other classes. Overall, class 206 had the highest FIM efficiency. Between 2000 and 2004
classes 206 and 207 had above average improvement in FIM efficiency (0.20 and 0.14 points per day,
respectively).
No difference was found between the public and private sectors in FIM change, however the public
sector had a significantly higher length of stay, resulting in a lower FIM efficiency (Figure 4). Initially
there was an increase in LOS in the public sector of 4 days to 30.2 days; the last 18 months saw LOS
decline to 27.7 days. Length of stay in the private sector varied by a day or two either side of 27 days.
The trend in FIM efficiency between 2000 and 2004 has been to increase in the public sector, however
it appears to be declining in the private sector.
During the last three years stroke episodes with right body involvement had a longer length of stay and
greater FIM change than those with left brain involvement. Strokes with right body involvement also
had a greater improvement in FIM change, from a low of 18.9 in 2000 to a high of 20.4 in 2004.
Discussion
It is a commonly held belief among rehabilitation specialists that length of stay has declined for stroke
patients. This paper does not support this, at least for the five years 2000 through 2004. It is, however,
pleasing to see that despite no change in the length of stay, improvement in functional status as
measured by the FIM has increased. This paper does support expected differences in outcomes by AN-
SNAP class and sector (i.e. more severe stroke episodes stay longer and have greater FIM change).
There are a couple of interesting questions raised by this paper. The first is around the apparent
seasonality of stroke admissions. It will be necessary to consider acute stroke admissions to understand
this pattern fully, but further research in this should help in planning staffing and beds at facilities that
undertake stroke rehabilitation.
Longer length of stay in public sector facilities is explained in part by the casemix of episodes treated at
these facilities (more likely to treat severe strokes). Higher FIM efficiency in private facilities is most
likely due to the extra day of allied health care their patients often receive (eg. physiotherapy on
Saturdays). However, why is FIM efficiency only increasing in the public sector?
This is the first paper written using data from the Australasian Rehabilitation Outcome Centre. AROC
acknowledges that not all facilities collect every data item in the minimum data set – leading to missing
data – however the sheer volume of data and the consistency of the data that is collected (attained by
the use of the AROC version 2 data set and training in the use of the FIM) makes this an invaluable
data collection and a rich source of information for the Australasian rehabilitation medicine industry.
In looking at stroke outcomes a few key data items were not well collected, including onset date,
discharge destination and admission status (initial rehabilitation or readmission). AROC is continually
working with rehabilitation facilities to improve the completeness of collection of the AROC data set.
Quarterly data audits highlight missing data and improved definitions for data items such as “Onset
date” should result in more complete data.
AROC is a national 1st, an initiative of the AFRM that now has support from all key stakeholders in the
rehabilitation sector and provides a model and a precedent for other specialties. The volume of data
will allow the facilitation of special interest group activities to promote quality improvement and
research, and thereby drive improvements in quality and patient outcomes, for all impairments.
AROC is a founding member of the recently established International Rehabilitation Outcomes
Network – IRON. Over the coming years AROC plans to expand to include paediatric rehabilitation as
well as rehabilitation facilities in New Zealand. Another goal of AROC is determining measures of
function for ambulatory rehabilitation benchmark reporting.
